Introduction

The profitability of banks is a subject of great interest in bank management, financial markets, bank supervisions, and academics. This interest is driven by increasing consolidation within the banking sector, changes in production technology and regulation, as well as macroprudential policy. Identifying the determinants of bank performance is an important predictor of unstable economic conditions. Profitable banking systems are likely to absorb negative shocks, thus maintaining the stability of the financial system.
The aim of this study is to estimate the impact of market structure on the performance of banks in the Polish sector throughout the past fifteen years (i.e., prior to and during the financial crisis of 2008, after Lehman Brothers failure). In order to test the traditional Structure-Conduct-Performance (SCP) hypothesis, this paper empirically investigates the effect of market structure as it relates to profitability with a particular focus on whether banks that are operating in concentrated markets generate more profit or not. This paper besides the traditional SCP hypothesis tests the Relative Market Power (RMP) hypothesis created by Smirlock (1985) . He posited that there is no relationship between concentration and profitability but rather between a bank's market share and its profitability. Furthermore, this paper also examines the overall effect of financial structure and macroeconomic conditions to determine whether financial development and business cycles affect the profit of Polish banks.
The profitability of commercial banks in Poland was affected by a large number of internal and external factors such as consolidation and technological processes, the real economy, and Poland's accession to the EU. Throughout the past fifteen years the ownership structure changed and consolidation processes intensified due to the nation's European integration. Between 1997 and 2001 the process of consolidation was quite intense and was a natural consequence of an increasing number of global mergers caused by the establishment of the Eurozone, which took place in 1999. Also, due to the financial crisis and sovereign debt crisis in Europe the consolidation processes intensified and concentration in the Polish banking sector increased once again since 2010. Furthermore, due to that fact that the consolidation processes are correlated with the changing ownership structure in the Polish banking sector, this paper also tests the impact of foreign capital on the profitability of Polish banks. Finally, this paper attempts to determine if there was a link between the context of parent banks and the profitability of their affiliates.
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In order to carry out a quantitative assessment of the impact of market structure on banking performance, this study is divided into two investigations that were conducted on two different panels -panels A and B. Both panel data sets combine micro-and macro-statistical data sets for Polish commercial banks as well as macroeconomic data covering cyclical factors and macroeconomic environment. Panel A consists of yearly micro-and macro-level data combining a statistical data set for Polish commercial banks as well as information about the macroeconomic environment for the period 1997-2012. Panel B consists of quarterly micro-and macro-level data combining a data for Polish commercial banks and their parent banks as well as information about the macroeconomic environment for the period 2007Q1-2013Q2. Micro -level data for Polish commercial banks was received from the National Bank of Poland (balance sheets and profit and loss accounts) and micro -level data for their parent banks was received from the Bankscope database 1 . For two of the panel data sets -panels A and B respectively, macroeconomic data was received from Polish Central Statistical Office (CSO) and Eurostat. The degree of competition within the Polish banking sector was estimated using the Lerner indices for yearly data, and the change of concentration within the
Polish banking industry was analysed using the Herfindahl-Hirschman indices (HHI).
Profitability in the Polish banking sector was analysed using the return on assets ratios (ROA).
The major contribution of this study to the literature is to test the SCP paradigm and RMP hypothesis in the Polish banking sector and examine the role of foreign capital in this context, both prior to and during the crisis. This study consists of three parts and a summary.
The first part is a broad literature review concerning the relationship between bank profit, market structure, and the degree of competition. The second part describes the structural and technological changes within the Polish banking sector that lead to changes in profitability.
The third section consists of two parts: the first part presents the results of the analysis of panel A data and the second part presents the results of the analysis of panel B data. The summary provides an overview of the empirical results and the conclusions that were drawn.
1 The Bankscope database was created by Bureau van Dijk-Electronic Publishing. It contains information on balance sheets and income statements for commercial banks around the world.
Relationship between Bank Profitability, Market Structure and Degree of Competition
In recent years there have been ongoing debates concerning the economic role of market structure and competition within the banking industry. Therefore, developments in the banking sector do not affect banks alone, but are highly relevant for the economy as a whole.
Accordingly, the competition between banks and profitability of the banking sector is of interest not just at the individual bank level; rather, it is crucial at a broader macroeconomic level.
Dramatic changes in regulation and technology have modified the structure of the banking sectors. All these changes have strengthened competition, especially in traditional lending activity and encouraged banks to diversify their sources of revenue. Competition amongst banks is a broad concept that covers many aspects of the banking environment and is currently conducted as part of the Industrial Organisation Approach to Banking (IOAB) (cf., Degryse et al., 2009; Van Hoose, 2010, Bikker and Leuvensteijn, 2014) . The literature on measuring competition amongst banks can be divided into two major streams: a structural approach developed on the basis of economic theories investigating the Industrial Organisation (IO) 2 and a non-structural approach on the basis of the New Empirical Industrial Organisation Theory (NEIO). The traditional IO theory is comprised of the following structural models: Structure-Conduct-Performance paradigm (SCP) and a theory based on the Efficient Structure hypothesis (ES). In structural models, concentration ratios (i.e.,
Herfindahl-Hirschman (HHI)) indices 3 and the k bank concentration ratios (CRk) 4 are often used to explain competitive performance in the banking industry as a result of market structure (see Bikker, 2004 ).
The SCP model was developed by Bain (1951) . This theory states that in a market with higher concentration, banks are more likely to show collusive behaviour and their oligopoly rents will increase their performance (profitability) (the SCP paradigm dominated until the late 1970s). The SCP model assumed that in a more concentrated system leads to less competition and hence to higher profitability. Berger (1995) advocated based on the traditional SCP paradigm, that banks set prices that are less favourable to consumers, as a 2 The above theory deals with market organisation and competition; therefore, the behaviour of the firms is investigated with certain limitations imposed by consumers and competitors. The central issue of this theory was the expansion of the micro-economic analysis with an imperfectly competitive markets and the main model discussed in this theory is the oligopoly model. 3 The HHI is calculated as the sum of the squared market shares of each firm in a market in terms of assets. It ranges from 0 to 1. 4 This index is calculated as the market share of the k largest banks in all banking assets.
6 result of imperfectly competitive markets. Smirlock (1985) tested an alternative explanation for these results, and specifically he posited that there is no relationship between concentration and profitability, but rather between bank market share and bank profitability and created the Relative Market Power (RMP) hypothesis. However, subsequent results of analyses based on the SCP paradigm have shown that the relationship between the structure of the market and conduct is even more complex.
The Efficiency Structure hypothesis (ES) was developed by Demsetz (1973) . The ES theory states that if banks enjoy a higher degree of efficiency than their competitors, they can increase shareholder value or gain market share by reducing their prices. According to the ES, concentrated markets are those where highly effective firms (banks) operate. Efficiency is not an effect but a determinant of market structure. However, Hicks (1935) developed a theory opposite to the ES, and it is known in literature as the Quiet Life (QL). According to the QL, banks with superior market strength and thus a privileged position suffer a lower cost efficiency due to the quiet life of their managers. Generally, QL hypothesis assumes that monopoly will reduce the pressure towards efficiency, see Bikker and Leuvensteijn 2014. Vennet, (2008) . Most of the studies focusing on macroeconomic influences on profitability of banks find that the business cycle has a positive influence on the development of bank profitability and also find a positive correlation between bank profitability and inflation (e.g. Albertazzi and Gambacorta, 2009; Bikker and Hu, 2002; Demirgüç-Kunt and Huizinga, 2000, Rumler and Waschiczek, 2010) .
Also, researchers have found almost no evidence that the ownership structure of banks had an impact on their profitability (e.g. Molyneux and Thornton, 1992, Cetorelli, 2004) .
However, La Porta et al. (2002) concluded that a state bank follows a political rather than a social agenda.
Majority of the studies analyzing determinants of banks performance are focusing on selected microeconomic factors. Presented paper offers broad view on the subject and takes into account many micro factors and also cyclical components (similar, comprehensive studies, describing many micro factors and business cycle were published for the Austrian banking sector (cf., Rumler and Waschiczek, 2010) and for Greek banks (cf., Athanasoglou et. al., 2008) . Furthermore, there is not a lot of work taking into account the relationship between the profitability of the parent banks and situation of their affiliates, and this paper fills this gap. shows that in part of the analysed period (1998-2001) those ratios followed an upward trend.
The increase in concentration ratios was enhanced by mergers and acquisitions conducted by 8 In 1989 a two-tier structure of Polish banking was established, with 9 regional commercial banks. 9 As of the date of Poland's accession to EU was introducing a single passport law in Poland. Pursuant to the single passport rule, a credit institution which obtained a banking licence in one EU country may undertake and conduct the activity in the territory of another UE country, without having to undergo another licence procedure. The credit institution is only required to notify the banking supervisor of the host country of its intention to undertake the activity in its territory. See: NBP (2004). 10 Polish Financial Supervision Authority, 2013. 11 The average for EU-27 countries is about 400% (cf. Bijlsma et al. (2013) . shows that in part of the analysed period (1998-2001) those ratios followed an upward trend.
The increase in concentration ratios was enhanced by mergers and acquisitions conducted by 8 In 1989 a two-tier structure of Polish banking was established, with 9 regional commercial banks. 9 As of the date of Poland's accession to EU was introducing a single passport law in Poland. Pursuant to the single passport rule, a credit institution which obtained a banking licence in one EU country may undertake and conduct the activity in the territory of another UE country, without having to undergo another licence procedure. The credit institution is only required to notify the banking supervisor of the host country of its intention to undertake the activity in its territory. See: NBP ( The fact that some of banks being on the list of G-SIFIs are parent-banks of banks operating in Poland is of significance for their affiliates (e.g., Unicredit Group and Crédit Agricole
Group are parent banks in the Polish banking sector).
12 Since Poland's accession to the EU the classification of non-performing loans changed to a less restrictive classification, for instance for sub-standard receivables from 1 to 3 months into from 3 to 6 months, for doubtful receivables from 3 to 6 months into from 6 to 12 months, for lost receivables from above 6 months to above 12 months. See NBP (2004). 13 Polish Financial Supervision Authority, 2010. 14 Criteria for the designation of G-SIFI's: size and international links of the bank, lack of readily available substitutes for services provided or adequate infrastructure for services, global activity (i.e., activity in many legal jurisdictions), and complexity of the activity (i.e., its impact on the financial system and the economy). 15 FSB, 4.11.2011 . The group of G-SIFIs will be updated annually and published by the FSB each November.
Banking Structure, Business Cycle and Profitability of Banks -Empirical Results
In order to test the traditional SCP hypothesis and RMP hypothesis, and impact of the macroeconomic changes on Profitability of Banks in Poland, this study consists of two investigations.
The first investigation is based on yearly data from 1997 to 2012 ( In order to test the traditional SCP hypothesis and RMP hypothesis, model estimation was performed separately to avoid any alignment of variables in both panels A and B. In order to solve the problem arising from extreme outliers that affect estimation, all outliers are removed from each panel data set (i.e., any value below the first percentage point and also above the 99 th percentage point in sample distribution were removed).
Panel A (yearly data set, prior to and during the financial crisis) -the baseline model
In order to carry out a quantitative assessment of the impact of market structure on the banking profitability in the Polish banking sector, GMM 18 estimator was used based on yearly 16 The numbers of banks fluctuated in the sample due to acquisitions, liquidations, and new banks entering the market. 17 Panel data sets take into account mergers and acquisitions in the Polish banking sector. The numbers of banks are presented after accounting for mergers and acquisitions, with the acquiring institution treated as a new entity. 18 System GMM, an update from Arellano-Bond's (1991) . Dynamic panel data model, based on the first difference Actually, Arellano and Bond proposed one-and two-step estimators. In this paper we use the one-step GMM estimator.
data from 1997 to 2012 (panel A). In the model, as profit indicator return on assets was used (ROA). Also the model distinguish between market structure and relative market power.
The following regression with ROA as the dependent variable was calculated as follows:
where ROAit denotes the return on assets ratio for each bank i for each year t and ROAit-1 is the one-period lagged the return on assets ratio (ROA).
Market structure measures were determined by taking the competition measure from the Lerner index average (LAvt) for each year t and the variable indicating concentration ratio, the Herfindahl-Hirschman index for assets (HHIt) for each year t 19 . Additionally, as a proxy of market structure in the regression was also estimated the variable indicating the share of banks with majority of foreign equity (FCt) for each year t.
Market power measures were calculated as:
 the share of bank assets in the total assets (MPit) for each bank i for each year t,  the Lerner Index (LIit) 20 for each bank i for each year t.
The model also tests the impact of the size on the banking sector profitability, as the relative market power measure:
 the size is calculated as the log of the total assets (LAit) for each banks i for each year t.
Also, model control the impact of financial crisis on relation between profitability and market structure and market power, therefore in regression was used control dummy variable:
 the dummy CRI that takes the values of 1 if t>2007 and zero elsewhere.
The model also tests the impact of business cycle on banks profitability define as:
 CPI index (CPIt) and GDP growth yoy (GDPt) and for each year t.
In regression were used control variables (othit) such as:
 the ratio of total deposit to total assets (DTAit), for each bank i for each year t,  the ratio of total loans to total assets, as a measures of the magnitude of disintermediation tendencies (LTAit), for each bank i for each year t,  the ratio of interest cost divided by total interest income (CTIit), as a measures of the efficiency of bank, for each bank i for each year t.
19 For robustness check in the regressions, also the CR5 concentration ratio was estimated. 20 See: Pawłowska (2014).
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The variable  is a constant term, it  denotes the error, and a1, a2, a3 and bj are the regression coefficients.
In table 4 in the Appendix 2, for the entire analyzed period, the positive coefficients (a1 and a2) were found in regressions 2-4. It means that traditional SCP paradigm may exists.
However, based on Panel A, this paper finds that during the crisis, the size and relative market power have greater impact of profitability of Polish commercial banks then market structure.
Prior to and during the crisis, in regression 1 and 4 coefficients a1 for HHI as a measure of market structure is insignificant.
This paper finds positive impact of the share of foreign capital on profitability of Polish banks, also during the crisis (estimation 5). What is important, that in each estimation based on Panel A, this paper finds, negative and significant impact on cost to income ratio on profitability. It means that better cost management load to better profitability of banks, which may support efficiency structure hypothesis ES. Also, based on Panel A, this paper finds positive and significant impact on the ratio of total loans to total assets on profitability (estimations 4 and 5). This means intermediation (i.e., grater loans in total assets) has a positive effect on bank profitability.
Generally crisis had negative impact of bank profitability in Poland, but during the crises the most important factor was the relative market power. It should be noted that, for the entire analyzed period this paper finds that profitability of banks is procyclical. This paper finds the positive coefficients (a3) between GDP growth and inflation in regressions 1-5.
Panel B (quarterly data set, during the financial crisis)
In order to carry out a quantitative assessment of the impact of banking sector structure on the banking profitability in the Polish banking sector during the crisis, the quarterly data set was used, based on data 2007Q4-2013Q2, and also GMM estimator.
The following baseline model with ROA as the dependent variable was calculated as follows:
where ROAit denotes the return on assets ratio for each bank i for each quarter t 21 .
Market structure measure was defined as:
 the concentration ratio such as Herfindahl-Hirschman index for assets (HHIt) for each quarter t. Also in this model was defined the size of the banking sector:
 as the log of total assets, where total assets are the sum of assets of the all banks (Sizet)
for each quarter t.
Market power, the relative market power measure, was defined as:
 the share of bank assets in the total assets (MPit) for each bank i for each quarter t.
 the share of bank loans in the total loans (MLit) for each bank i for each quarter t.
Also, as the relative market power measure, the model also tests the impact of the size on the bank on profitability, which was defined as:
 the log of total assets (LAit) for each bank i for each quarter t.
In the model was also estimated the dummy variables indicating the foreign ownership:
 the dummy (FO) that takes the values of 1 if bank is foreign-owned and zero elsewhere, for each bank i for each quarter t.
The model also tests the impact of business cycle on bank's profitability during the crisis. The variable business cycle was defined as:
 GDPt growth (yoy) and inflation growth (CPIt) for each quarter t.
In regressions were also used control variables (othit):
 the ratio of total deposit to total assets (DTAit), for each bank i for each quarter t,  the ratio of total loans to total assets, as a measure of the magnitude of disintermediation tendencies (LTAit), for each bank i for each quarter t,  the core capital ratio (CARit ) ratio, as an indicator of bank's risk behavior (the higher the capital ratio, the greater the risk aversion), for each bank i for each quarter t,  the share of housing foreign currency loans to the household sector in total loans (FXHLit), as an indicator of banking sector development, for each bank i for each quarter t.
The variable  is a constant term, it  denotes the error, and a0, a1, a2, a3 and bj are the regression coefficients.
In table 5 in the Appendix 2, positive coefficient (a1) was found only in regression 3.
However, positive and significant coefficient (a1) was found for variable Size. Also, positive and significant coefficient (a2) is found for relative size (LA) in regressions 2-4.
However, relative market power -measured in terms of the individual institution's share in total domestic lending (MPL) and measured in terms of the individual institution's share in total assets (MP) -have no significant influence on the profitability indicators in this study. Also based on Panel B this paper finds positive impact of foreign capital on profitability, the results indicate a significant correlation between the profit, and the dummy variables for, majority foreign owned banks (estimations 4 and 5).
Of the microeconomic control variables, the ratio of core capital to risk weighted assets was found to have a significant and negative influence on bank profitability. Banking sector development -measured in terms of foreign currency lending was found to have a significant and negative influence on bank profitability. The findings indicate that foreign currency loans did not positively contribute to banks' profitability. Similarly to results based on panel A, results based on Panel B indicate the positive correlation between intermediation (i.e., grater loans in total assets) and banks profitability. However, also similarly to panel A, results indicate the negative coefficient between the ratio of total deposit to total assets and profitability.
Generally, for the whole analyzed period this paper finds positive correlation between, GDP growth and inflation (CPI), and profitability of banks. It means that profitability of banks is procyclical.
Impact of situation in parent banks on profitability of their affiliates
Furthermore, the paper also tests impact of condition of parent banks on profitability of their affiliates. In this case additional regressions were estimated based on data from Panel B with using GMM estimator. ROA of banks with majority of foreign capital was used as the dependent variable in this model. Independent variables were taken from Bankscope and from
Eurostat. The following model with ROA as the dependent variable was calculated as follows:
where ROAfit denotes the return on assets ratio for each bank with majority of foreign equity i for each quarter t.
The model tests the impact of business cycle in parent country on foreign banks profitability during the crisis. The variable business cycle was defined as GDP growth in parent country, and was taken from Eurostat (parent_GDP), for each bank with majority of foreign equity i for each quarter t.
In regressions were also used the following control quarterly variables (othit) from
Bankscope database:
 parent_Total_Capital_Ratio -the capital ratio of foreign parent institutions of the Polish affiliates, for each bank with majority of foreign equity i for each quarter t,  parent_Net_Loas_to_Assets -net loans to assets ratio of foreign parent institutions of the Polish affiliates, for each bank with majority of foreign equity i for each quarter t,  parent_ROA -ROA ratio of foreign parent institutions of the Polish affiliates for each bank with majority of foreign equity i for each quarter t.
The variable  is a constant term, it  denotes the error, and a0, a1 and bj are the regression coefficients.
In table 6 in the Appendix 2, the positive coefficient (a1) may support the fact that geographical diversity with parent institutions help the local financial system to remain relatively vigorous throughout the global financial crisis (Pawłowska, Serwa, & Zajączkowski, 2015) .
Conclusions
The What is important, based on panel A, that in each estimation this paper finds a negative and significant impact between the cost to income ratio and profitability. This means that better cost management leads to better profitability in banks.
Of the microeconomic control variables based on other bank-level specific characteristics from panel B, it was found that the core capital ratio have a significant negative influence on bank profitability. Furthermore, the findings indicate that foreign currency loans, did not positively contribute to banks' profitability. Also, it was found a positive correlation between intermediation (i.e., grater loans in total assets) and bank profitability in both panel data sets. These results may show that business models that were based on a strong position with respect to lending were a stabilizing factor in the current financial crisis. Also, based on the Bankscope database, this paper finds that disintermediation tendencies in European banks has negative impact of profitability of their affiliates. However, this paper finds a negative coefficient between the ratio of total deposits to total assets and profitability.
The regression results, based on panel A, showed that banks have generally benefited from a change of ownership structure during the past fifteen years. The increase of foreign capital prior to the crisis seems to have had a significant and positive impact on bank profitability. Also, the detained quarterly data found in panel B shows that foreign capital was a stabilizing mechanism during the crisis. This paper finds a positive correlation between the context of parent banks and the profitability of their affiliates. Those results are in line of the paper Pawłowska at all. 2015 concerning the intragroup links between banking institutions after Lehman Brothers failure.
Finally, as in other countries, bank profitability is strongly influenced by cyclical developments, and this paper finds a positive correlation between GDP growth and bank profit for both panel data sets -the same effect was found for CPI indices. Also, this paper finds a positive correlation between GDP growth in the parent country and profits of their affiliates in Poland.
However, the ratio of assets to GDP in Poland is relatively low, indicating high potential for growth within the Polish banking sector. In addition, banks in the Polish sector are relatively small in comparison with the banks in the EU-15 (Pawłowska, 2014) . Also, due to the fact that European financial institutions are the largest foreign investors in banks in Poland (having an approximately 50% share in the Polish banking sector), the context of the parent banks and regulatory changes, including the implementation of the banking union project, will undoubtedly have an impact on the profitability of the Polish sector and will result in further structural changes in the Polish banking market. 
Appendix 1
HHI (quarterly)
Source: NBP and author's calculations. HHI index was seasonally adjusted. Source: author's calculations. ***/**/* indicate significance at the 1/5/10% level respectively. All variables were seasonally adjusted. Source: author's calculations. ***/**/* indicate significance at the 1/5/10% level respectively. All variables were seasonally adjusted. Source: author's calculations. ***/**/* indicate significance at the 1/5/10% level respectively. All variables were seasonally adjusted. 
Appendix 2
